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内 容 摘 要
  本文在综述国内外金属氢化物镍电池产业化发展概况的基础上，
研究了我国金属氢化物镍电池产业化初期p}需解决的技术问题。
    本文的主要结论是:
    1.电池性能随储存期的延长而下降严重，主要表现为放电容量下
      降，电池欧姆内阻及隔膜电阻增大，充电过程中产气量剧增时
      间提前等，这可能是由于多方面因素造成的，如正极和隔膜发
      生膨胀，隔膜孔隙减小，而且有杂质嵌入，从而使隔膜电阻及
      电池欧姆内阻都增大，并阻碍了电池内气体扩散。另外，随着
      储存期延长，正负极表面的氧化作用加强。
    2.电池经循环寿命试验后，在充电过程中内压升高加快，内阻增
      大，性能下降。这可能由于电池隔膜溶胀，氧气不能及时复合，
      正极微孔和隔膜孔隙对电解液吸收平衡被破坏，从而使隔膜中
    、电液干涸，正极膨胀。向寿命试验后的电池中加入电解液后，
      电池电性能，尤其是大电流充放电性能得以提高。
    3.考察了电池充放电过程中的内压变化规律，提出了电池充电过
      程中内压变化的数学模型，该模型较全面地反映了内压变化曲
      线各部分的变化规律及影响因素。最后，以电池充分活化之前















    Based on the review of MH1Ni bateryindustrialization status at home
and abroad, this thesis studies the technology problems that must be solved in
the beginning  of MHlNi  batery  industrialization  in China.  Solutions
presented in this thesis can be summarized as folows:
    l.The batery characteristics degrades with increaseinstorage period.
      For example, discharge capacity decreases, batery internal resistance
      and separator resistance increase, and gas evolution in the batery
      during charging process becomes serious. It may be caused by several
      factors, such as the swel of the positive electrode and separator
      materials. So the separator holes with impurities in them become
      smaler and block the gas difusion in the batery. On the other hand,
      the oxidation on the surface of the positive and negative electrodes is
      strengthened with increase in storage period.
    2.   During charging process, the internal pressure rises faster, the internal
      resistance increases and the batery characteristics degrades after the
      cycle life test of the batery. It may be caused by the separator swel
      so that the  oxygen  can not be recombined promptly and the
      electrolyte absorbing equilibrium between the holes of positive
      electrode and separator is broken. Therefore, the electrolyte in the
      separator dries and the positive electrode swels. Having added the
      electrolyte to the tested batery may increase the characteristics of the
      batery, especialy the high rate charge and discharge characteristics.
    3. This thesis investigates the internal pressure change of the batery
      during charging process and presents a mathematical model that can
      describe the internal pressure change with related factors. Finaly, the
      activation process  of the batery is improved according to the
      principle that the internal pressure in the batery should be as low as
      possible before the batery is fuly activated.
Keywords: MHINi batery, industrialization, storage characteristics,





































































  2.2.1 充放电实验····································⋯⋯““”巧
  2.2.2电池内阻测试···································⋯⋯16
  2.2.3 电池充放电过程中产气体积测量································⋯⋯ 16
  2.2.4 电池隔膜电阻测试················································⋯⋯ 16
  2.2.5  SEM的测试 ·····································⋯⋯ 16
  2.2.6  XPS的测试 ·································⋯⋯，·⋯ 16
2.3 实验结果与讨论·······························⋯⋯16






























































  4.2.1 电池电压、内压和气体成份的同时测定 ························⋯⋯ 47
  4.2.2 非破坏测试电池内压 ·············································⋯⋯ 48
  4.2.3 直封电池化成工艺的改进 ·····································⋯⋯ 48






































































































    然而，我们应当看到，与日本等发达国家相比，我国金属氢化物镍
电池产业还存在很大的差距，主要表现在:
  .1、电池产品质量的均匀一致性较差，组合电池寿命低;







































    由于日本在金属氢化物镍电池产业化方面一直处于世界领先地位，
所以对日本金属氢化物镍电池市场、相关材料及技术发展动态进行跟踪
十分重要。









    三洋公司投资约40亿日元扩建Tokushima工厂的生产能力，计划
1994年底产量翻一番，使月产能力由600万支增至1200万支。1995年
电池容量再增10%,   1995年底，月产能力将达到2000万支。




















    YUSA公司拥有月产方型电池80万支的能力，该公司打算与东芝电
池合作生产金属氢化物镍电池。
    新神户电气公司自1993年进入该市场，拥有月产以La/Ni型储氢合
金为负极，容量为11 OOmAh的金属氢化物镍电池30万支的能力，1994
年9月生产的AA型电池容量达13 OOmAh o
    日本在世界金属氢化物镍电池市场上的高占有率是以其先进的电池
制造技术为基础的。
    在负极方面—
    为了保持镍氢电池生产的质量稳定性，日本将中国产的混合稀土金
属进行20吨批次的调质，以求原材料品质的一致性，然后添加Ni,  Co,
















































    Be(昭和61-168871), Ta(昭和60-250557)
    Ga,In(平成2-68856), Tl(平成2-165563)等等。
日本“让”给人们的是铂系元素，Au以及对环境严重污染的Hg等。
    八十年代，日本松下电池公司申请了一系列储氢合金专利，他们利
用富饰混合稀土[Mm大致组成:La3oCesoPra.7Nd} sSmo. }(Wt%)}，替代LaNis
中的La o  Mm-Ni系合金有成本低，电化学储氢量大等优点，松下公司
经试验筛选出性能较好的两种电极材料是:MmN 13 .s C 00.7 sM10.4A l0.3及
MiT1N13.8C}0.sM10.4A10.3，其电化学容量达到260mAh/g，其充放电循环)
500次。





































    在正极方面—






















    在隔膜方面—
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